A new design of ultra-wideband (UWB) micro strip patch antenna with notch band characteristic for wireless local area network (WLAN) application is presented in this paper. The proposed antenna consists of a rectangular patch with a partial ground plane that is fed by 50 Ω micro strip line. A notch band function is created by inserting overlapped one U-shape and one C-shape slot on the radiator patch, added additional patch to the ground plane side and slit in truncated ground plane. The proposed antenna potentially minimized frequency interference between WLAN and UWB system. This antenna with the size of 26 mm × 32 mm (W×L) and the simulated results show that the antenna can operate over the frequency band between 3.1 and 10.45 GHz for voltage standing wave ratio (VSWR) > 2 with band notch 5.06-5.825 GHz. Besides in the working band, the antenna shows good radiation pattern in the H-plane and the E-plane and has good time domain characteristic.
Introduction
Ultra-wideband technology has become most promising technology since FCC (Federal Communication commission) approved the 3.1-10. 6 GHz band for unlicensed radio frequency applications. It has the advantages of low power consumption, high data transmission, less complexity, low cost etc. However, the design of compact, low profile and efficient antennas for UWB applications is still a major challenge and micro strip antennas are mainly used in aircraft, spacecraft, satellite and missile applications where high performance, ease of installation, low cost and small size are major constraints. Wireless local area network (WLAN) is operating in the 5.15-5.825 GHz band. The interferences caused by this narrowband can be reduced by using spatial filters but this approach requires too much space and expansive. The UWB antenna with band notched characteristic is the best option to mitigate the interference between narrowband (WLAN) and UWB system.
In this paper, a notch band function is created by inserting overlapped one u-shaped and one c-shaped slot on the radiator patch, added additional patch to the ground plane side and slit in truncated ground plane. The proposed antenna completely rejected the entire 5.06-5.825 GHz frequency band achieved by varying the position of micro strip feed line, size of additional patch to the ground plane and depth of the slit in truncated ground plane, though the desired notch band for WLAN is 5.15-5.825 GHz. So, any useful information contained in the frequency band of 5.07-5.14 GHz will be lost. With a compact size of 26 mm × 32 mm, the -10dB impedance bandwidth of the proposed antenna is sufficient to cover the entire ultra-wideband frequency with notch band for WLAN. 
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where it is clear that the proposed antenna has compact profile and desired notch band compare to others.
In this paper, section 2 presents the geometry of the proposed antenna. Section 3 presents the result of some important features of proposed antenna such as return loss, VSWR and radiation patterns. Section 4 presents the conclusion.
Antenna design and analysis
The proposed antenna is simulated using transient solver in Computer simulation technology (CST) microwave studio. Figure 1 shows the geometry and configuration of proposed notched band UWB antenna, which is designed on FR4 substrate with a thickness of 1.6 mm, relative permittivity of 4.3 and loss tangent of 0.03. The proposed antenna composed of a rectangular patch is fed by a micro strip line and printed on FR4 substrate having dimension of 26 mm × 32 mm. A notch band function is created by inserting overlapped one u-shaped and one cshaped slot on the radiator patch, added additional patch to the ground plane side and slit in truncate ground plane. To match 50Ω characteristic impedance micro strip feed line is designed and enhanced by adjusting the dimension of the feeding structure and patch size. The micro strip feed line is having fixed length (LM) 13.5 mm and width (WM) 2.2 mm and positioned at 2.7 mm far from symmetrical position.
To design a micro strip patch over FR4 substrate, U-shaped and C-shaped slot in patch has done by the help of some mathematical calculation as follows. Here three essential parameters are required for proposed antenna design, resonant frequency f 0 selected in the frequency range of 3.1-10.6 GHz, height of the substrate h=1.6 mm and dielectric constant of the substrate Ԑ r =4.3. The dimensions of the patch antenna along its length extended on each side by a distance of, where h is the height of substrate and Ԑ reff is the effective dielectric constant
Slot thickness is calculated as The impedance bandwidth is very sensitive to the length of truncated ground plane and when truncated ground length shifts from LG=12.6 mm. Here LG1 is the distance between origins of proposed antenna to LG. The electric current is greatly affected by the shape and size of truncated ground plane system. There are three simulated result in fig. 4 , due to increase and decrease 0.5 mm length of truncated ground plane from LG=12.6 mm. The simulated radiation patterns of proposed antenna for three different frequencies 3.91, 5.5 and 7.5 GHz in the E-plane and H-plane are shown in fig. 6 . The radiation patterns in the H-plane are quite omnidirectional as expected and in the E-plane like a small dipole leading to bidirectional patterns. 
Conclusion
The simulations were carried out using CST microwave studio in time domain. This work presents a simple structure of an ultra-wideband microstrip patch antenna with band notched characteristic. The proposed antenna operates in 3.1-10.45 GHz and notched band is in 5.06-5.825 GHz for WLAN application. Overlapping one Cplane and one U-plane slots in the radiating patch, slit in truncated ground plane and additional patch in bottom side are introduced in this paper to create a notched band in order to mitigate interferences between narrowband system (WLAN) and UWB system and make more efficient notched band UWB patch antenna. The applications of the proposed antenna are in the medical imaging, wireless communication, radars and special in ground penetrating radar (GPR). The proposed antenna is easily fabricated with RF/microwave circuits with low cost. In this paper main concern is to get notched band between 5.15-5.825 GHz as much as possible because any other frequency out of this desired notch band is rejected so some useful information will be lost.
